Object oriented design is becoming more popular in software development and object oriented design metrics which is an essential part of software environment. The main goal in this paper is to predict factors of MOOD method for OO using a statistical approach. Therefore, linear regression model is used to find the relationship between factors of MOOD method and their influences on OO software measurements. Fortunately, through this process a prediction could be made for the line of code (LOC), number of classes (NOC), number of methods (NOM), and number of attributes (NOA). These measurements permit designers to access the software early in process, making changes that will reduce complexity and improve the continuing capability of the design.
Introduction
Software metrics are most often proposed as the measurement tools of choice in empirical studies in software engineering, and the field of software metrics is the most often discussed from the perspective referred to as measurement theory. Software Metrics can be defined by measuring quality or characteristic of a software objects in any complex software project. Object oriented approach is capable of classifying the problem in terms of objects and provide many benefits like reliability, reusability, decomposition of problem into easily understood object and aiding of future modifications [2] . Nowadays, a quality engineer can choose from a large number of objectoriented metrics. The question posed is not the lack of metrics but the selection of those metrics which meet the specific needs of each software project. A quality engineer has to face the problem of selecting the appropriate set of metrics for his software measurements. A number of object-oriented metrics exploit the knowledge gained from metrics used in structured programming and adjust such measurements so as to satisfy the needs of object-oriented programming. On the other hand, other object-oriented metrics have been developed specifically for objectoriented programming and it would be pointless to apply them to structured programming [6] . Recently, many companies have started to introduce object-oriented (OO) technologies into their software development process. Many researchers have proposed several metrics suitable for measuring the size and the complexity of OO software. Some of them are in terms of Function Point (FP), others are in the terms of Lines of Code (LOC). Traditional metrics such as (FP) are unsatisfactory for predicting software size. On the other hand, LOC are quit satisfactory because it can be used to measure the software size [1, 7] .
MOOD Method
The MOOD (Metrics for Object-Oriented Design) method is a collection of metrics which is used to evaluate the main abstraction of OO [4] , such as inheritance, encapsulation, coupling, and information hiding or polymorphism and finally how to reuse that, together, for the increase in software quality. MOOD includes the following metrics [3, 5, 6, 13] : These metrics are intended to presents the presence or the absence of a certain property or attribute. Mathematically speaking, it can be viewed as probabilities ranging from 0 (total absence) to 1 (total presence).
Objects are an encapsulation of information that is relative to some entity. The class can be viewed as an abstract data type (ADT), which includes two types of features: methods and attributes, where the number of defined methods in a class C i is given as:
, and M h (represents hidden methods).
Then we define the Method Hiding Factor (MHF), as follows:
Conversely, the number of attributes defined in class C i (using the same manner above) is given by:
And all other factors are calculating using similar mathematical formulas. So, MIF and AIF can be defined through equations (5) and (6), as: (5) AIF is defined as the ratio of the sum of inherited attributes in all classes of the system under consideration to the total number of available attributes (locally defined plus inherited) for all classes
PF is defined as the ratio of the actual number of possible different polymorphic situation for class C i to the maximum number of possible distinct polymorphic situations for class C i , and can be defined as:
) ( (7) where M o represents overridden methods, M n for new methods, and DC for descendants methods.
Polymorphism arises from inheritance and [10] suggest that in some cases overriding methods could contribute to reduce complexity and therefore to make the system more understandable and easier to maintain. While, [14] have shown that this metric is a valid measure within the context of the theoretical framework.
Finally, CF is defined as the ratio of the maximum possible number of couplings in the system to the actual number of couplings not imputable to inheritance. 
Coupling Factor (CF) has a very high positive correlation with all quality measures [11] . Therefore, as coupling among classes increases, the defect density and normalized rework is also expected to increase. This result shows that coupling in software systems has a strong negative impact on software quality and then should be avoided during design. In fact, many authors have noted that it is desirable that classes communicate with as few others as possible because coupling relations increase complexity, reduce encapsulation and reuse.
Estimation of Factors
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According to table (1), we can plot the relation between LOC (in the x-axis), and NOC, NOM, and NOA (in the yaxis), as shown in fig.1 . The main contribution in this article is to use statistics, especially regression; to predict number of classes needed for the software, also number of attributes and methods needed. Hence, linear regression model is used to find the relationship between factors and their influences on OO software measurements. Fortunately, through this process we can predict the suitable number of LOC, classes (objects), methods, and attributes we need to satisfy the software metrics using MOOD.
Regression Analysis
Actually, we can use linear regression model to predict the LOC, NOC, NOM, and NOA needed. Statistically speaking, In order to investigate the correlations and relationships between the object-oriented metrics and software quality we conducted a correlation and a multiple linear regression analysis. The mathematical formula for the model is as follows:
Each time we have used one variable as an independent variable while the others as the dependent variables. To reach the fact that, each one of these variables responsible for the efficiency of the MOOD method. The regression analysis shows the values of the coefficients of the model
The independent variable in an experiment is the variable that is systematically manipulated by the investigator. In most experiments, the investigator is interested in determining the effect that one variable; has one or more effect on the other variables. On the other hand, the dependent variable in an experiment is the variable that the investigator measures to determine the effect of the independent variable.
First, we consider LOC as the dependent variable and the other factors as the independent variables, equation 10, There is some statistical measures used to measure the goodness of fit and it is an indicator of how well the model fits the data. The higher the value of R square, the more accurate the model is. These values can be seen in table (3). Since the value of significant (p-value) is less than 0.05. This means that LOC mainly affect the other factor according to table (4) , which shows the ANOVA (ANalysis Of VAriance). Second, we consider NOC as the dependent variable and the other factors as the independent variables, table (5) shows the value of ( 0 , 1 , 2 , and  3 ), and the significances (p-value). Similarly, we can do the same thing for NOM and NOA, put we mainly focused on the LOC and NOC because of their main role in MOOD method [8].
Conclusions
A simple and easy technique has been constructed to use statistics for predicting the values of MOOD factors, in the same manner one can use this technique to estimate other factors rather than LOC, NOC, NOM, and NOA, which can be used to evaluate software quality. Additionally, using linear regression model can be extended to non-linear model and multivariate analysis to add more complicated model to give more accurate estimation for these factors and also use another statistical estimation approaches such as maximum Likelihood Estimator (MLE) to give better estimation than regression model, and to be standards for MOOD method and to give more accurate measurements for object-oriented metrics.
